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The incident vibration being plane-polarized, we will suppose that its plane makes an angle a with the principal plane of the crystal. On entering the crystal it is accordingly resolved into the two components represented by
cos a cos </>,       sin a cos <jb,        where </> = 27ri/T.
In traversing the crystal both waves are retarded, but we are concerned only with the difference of the retardations. Denoting the difference by p, we may take as the expressions of the waves on emergence
cos a cos <p,       sin a cos (cp — p).
It may be remarked that, in the absence of dispersion, p would be inversely proportional to A,; but in fact there are many cases where it deviates greatly from this law.
Now let the plane of analysation be inclined at the angle /3 to that of primitive polarization (Fig. 25). Then for the sum of the two resolved components we have
cos a cos (a — /3) cos 0 4- sin a sin (a - /3) cos (<£ — p), of which the intensity is {cos a cos (« — /&) + sin a sin (a — /3) cos p}'* + sin2 a sin2 (a — /3) sin2 /3
= cos2 /3 — sin 2a sin 2 (a — /3) sin2 -^p. .. .(1) If in (1) we write ft 4- ^TT in place of /9, we get
sin2 /3 + sin 2a sin 2 (a — /?) sin2 ^p;   ..................(2)
and we notice that the sum of (1) and (2) is unity under all circumstances. The effect of rotating the analyser through 90° is thus always to transform the tint into its complementary.    The two complementary tints may be seen at the same time if we employ a double-image prism.    In the absence of an analyser we may regard the two images as superposed, and there is no colour.                                                                        f*\/           /Frin>
These expressions may be applied at once to the explanation of the colours of thin plates of mica or selenite. In this case the retardation p is proportional to the thickness, and approximately independent of the precise direction of the light, supposed to be nearly perpendicular to the plate, viz., nearly parallel to a principal axis of the crystal.
The most important cases are when /3 = 0, J3 = \ir.    In the latter the field would be dark were the plate removed; and the actual intensity is
sin22« sin2^..................................(3)
The composition of the light is thus independent of the azimuth of the plate (a); but the intensity varies greatly, vanishing four times during thent of one or two of the simpler cases.
